Rabbits exposed for one hour to a temperature of 40•Ž and 35-37% humidity showed elevated plasma osmolality and pH.
The adrenal cortex is known to be activated on exposure to extreme changes in environmental temperature (CoLLINS and WEINER, 1968; SAYERS and SAYERS , 1947) . This response of the adrenal cortex is dependent upon the intensity of the environmental temperature change and on the type of exposure imposed (CHOWERS et al., 1964 (CHOWERS et al., , 1966 . Furthermore, it has been demonstrated that high or low glucocorticosteroid (GCS) levels lower basal body temperature (BT) and impair the ability of animals to maintain a constant BT on acute exposure to cold (CHOW-ERS et al., 1970) . The purpose of the present study is to examine the effect of varying levels of GCS on the ability of animals to withstand acute exposure to severe heat and to determine to what extent they are able to maintain a constant BT. A preliminary report on some of the results obtained has been published previously (CHOWERS et al., 1971 
RESULTS
Control saline experiment (group I). The Tre did not change significantly throughout the exposure and recovery periods (Fig. 1) . The plasma osmolality -GRANT et al., 1954; BROWN-GRANT, 1956 ) seems to be the dominant factor and as a result the animal is unable to compensate for the heat loss. This may eventually raise the set-point temperature somewhat but not enough to optimally activate the heat-generating mechanism (HAMMEL, 1968) . The autonomic system effects heat dissipation in homeothermic animals through panting, peripheral vasodilatation, cutaneous evaporation, salivation, increased apocrine sweating, and through reducing renal water and electrolyte excretion which is affected by adrenocortical activity (CONN et al., 1946; HERMANSON and HARTMAN, 1945; ROBINSON et al., 1950) . These factors have a profound influence on the ability of the endotherm animal to preserve its BT on exposure to heat. It has been shown that on cold stimulation, a dehydrative protective mechanism is involved, whereas on heat exposure a hydrative protecting mechanism is activated (BARBOUR and AYDELOTTE, 1933) in which the kidneys probably play an important role (MACFARLENE, 1963) .
The results of the present study show that on heat exposure the hydrative protecting mechanism is enhanced by high levels of dexamethasone. This observation can be explained as suggested by BARBOUR and AYDELOTTE (1933) : The hydrative effect is dependent on the regional vascular blood circulation-such as in the kidneys and liver-which is influenced by glucocorticoids among other factors. Furthermore, the high level of dexamethasone may activate better the heat dissipating mechanism leaving the water electrolytes and pH of plasma constant. These results cannot be attributed to the salt retaining activity of dexamethasone, even in the high doses injected. It seems that in the saline-treated animals the activation of the adrenal cortex was insufficient to deal with the elevated BT, changes in gas exchange, electrolytes and water balance caused by the acute exposure to heat. It is true that pre-treatment with dexamethasone prior to heat exposure slightly diminished the rise in BT; however, this does not appear to be the crucial factor, since the rise in Tre in the metopirone-treated animals was even higher than in the saline-treated animals. Thus it seems that the maintenance of water and electrolyte balance and the preservation of an intact and efficient mechanism for releasing the extra heat load after heat exposure are important in preventing the development of complications and mortality in animals suffering from heat stroke.
Our results tend to support the view of WAUGH (1954) that GCS are of value in treating patients with heat stroke, especially in the first stages. The decreased panting observed in our dexamethasone-treated rabbits exposed to heat may be due either to the effect of the hormone on the central nervous system or indirectly to better water and electrolyte balance.
Metopirone is known to block the activity of 11B-hydroxylase; this in turn decreases the synthesis of corticosterone and cortisol. As would be expected, the effects of metopirone and dexamethasone pretreatment were different, as witnessed by the higher Tre and the tendency to higher plasma osmolality in the metopirone-treated rabbits. However, the observation that the metopirone-treated animals withstood the heat exposure as well as did the dexamethasone-treated animals is surprising, and cannot be accounted for with certainty at the present time. It cannot be accounted for by the constant infusion of saline, since the quantity of saline injected was identical in all groups. Other factors are presumably involved in the ability of the animals whose cortisol secretion is blocked to withstand heat, such as a direct action of metopirone itself, or increased mineralocorticosteroid production, which untreated animals were not able to produce upon acute heat exposure.
On acute exposure to cold, untreated rabbits produce optimal amounts of GCS, thus permitting the maintenance of a constant BT. Exogenously increased or decreased GCS levels result in an inefficient response of the temperature-regulation effector or affector system responsible for maintaining optimal BT (CHOWERS et al., 1970) . In contrast to acute cold exposure, on acute exposure to heat the increase in the secretion of GCS or mineralocorticosteroids is not sufficient to cope with the stress imposed on the animal. This explains why pre-treatment with high levels of GCS has a protective effect on animals exposed to heat. This study was supported by the S. Lunenfeld and R. Kunin Medical Research Foundation. The technical assistance of Miss H. Blit is highly appreciated.
